Kainic acid increases the expression of the prohormone convertases furin and PC1 in the mouse hippocampus.
Prohormone convertases (PCs) belong to the mammalian family of subtilisin/kexin-like enzymes which have been implicated in the posttranslational processing of precursor proteins. Several PCs are produced in the central and peripheral nervous system, and only a few specific precursor-substrates have been identified in vivo. In the nervous system, PCs may be involved in intracellular processing of precursors for neuropeptides, hormones and neurotrophic factors, including nerve growth factor (NGF) and brain-derived neurotrophic factor (BDNF). To study the interrelationships between the convertases furin, PC1 and PC2, and the neurotrophins NGF, BDNF and NT-3, we compared their mRNA distribution in different tissues. We also examined their expression in the hippocampus of mice undergoing kainic acid-induced seizures. In this experiment, in situ hybridization (ISH) demonstrated that the levels of mRNA for furin, PC1 and BDNF increased maximally at 3 h after kainic acid administration, followed by a decline to normal levels by 96 h. NGF showed small changes, while NT-3 was downregulated with minimal expression levels between 3 to 12 h. Double ISH with radioactively-labeled riboprobes and digoxigenin-labeled riboprobes demonstrated colocalization of furin with NGF and BDNF in the mouse submaxillary gland, and of furin and PC1 with BDNF in the trigeminal ganglion. Based on colocalization studies and evidence of coordinate expression with NGF and BDNF, we suggest the involvement of furin in processing of proNGF, and of both furin and PC1 in processing of proBDNF.